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This invention provides a method for determining the sequence of a DNA or an 
RNA, wherein (i) about 1000 or fewer copies of the DNA or RNA are bound to 
a solid substrate via 1,3-dipolar azide-alkyne cycloaddn. chemical and (ii) 
each copy of the DNA or RNA comprises a self-priming moiety. The bound 
nucleic acid is contacted with a DNA or RNA polymerase and 4 
photocleavable fluorescent nucleotide analogs under conditions permitting 
nucleic acid synthesis. The identity of the incorporated nucleotide is 
determined, each of the nucleotide analogs having a different fluorescent 
wavelength from the other three. 
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RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 

(photocleavable fluorescent nucleotides for nucleic acid sequencing on 
chips constructed by 1,3-dipolar azide-alkyne cycloaddn. chemical) 
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9-[5-[ [ [ [3-[ l-[ [ [ [ 3- [4-amino-7-[2-deoxy-5-0-[ hydroxy! [ hydroxy ( phosphonooxy 

) phosphinyl ] oxy ] phosphinyl ] -p-D-erythro-pentof uranosyl ] -7H- 

pyrrolo [ 2 , 3-d ] pyrimidin-5-yl ] -2 -propynyl ] amino ] carbonyl ] oxy ] ethyl ] -4 - 

nitrophenyl ] methyl ] amino ] carbonyl ] -2-carboxyphenyl ] -2, 3, 6, 7, 12, 13, 16,1 7- 

octahydro-, inner salt (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 



PAGE 1-A 




PAGE 1-B 



V 



PAGE 2-A 



0^ <K 

A 

HO 0 




L4 ANSWER 2 OF 5 CAPLUS COPYRIGHT 2006 ACS on STN 
AN 2005:424578 CAPLUS 
DN 143:110290 

TI Four-color DNA sequencing by synthesis on a chip using photocleavable 

fluorescent nucleotides 
AU Seo, Tae Seok; Bai f Xiaopeng; Kim, Dae Hyun; Meng, Qinglin; Shi, Shundi; 

Ruparel, Hameer; Li, Zengmin; Turro, Nicholas J. ; Ju, Jingyue 
CS Columbia Genome Center, Columbia University College of Physicians and 

Surgeons, New York, NY, 10032, USA 
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CODEN: PNASA6; ISSN: 0027-8424 
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LA English 

AB We report four-color DNA sequencing by synthesis (SBS) on a chip, using 

four photocleavable fluorescent nucleotide analogs ( dGTP-PC-Bodipy-FL-5 10 , 
dUTP-PC-R6G, dATP-PC-ROX, and dCTP-PC-Bodipy-650 ) (PC, photocleavable; 
Bodipy , 4 , 4-dif luoro-4-bora-3ot, 4a-diaza-s-indacene ; ROX, 
6-carboxy-X-rhodamine; R6G , 6-carboxyrhodamine-6G ) . Each nucleotide 
analog consists of a different fluorophore attached to the 5 position of 
the pyrimidines and the 7 position of the purines through a photocleavable 
2-nitrobenzyl linker. After verifying that these nucleotides could be 
successfully incorporated into a growing DNA strand in a solution-phase 
polymerase reaction and the fluorophore could be cleaved using laser 
irradiation («355 nm) in 10 s, we then performed an SBS reaction on a 
chip that contains a self-priming DNA template covalently immobilized by 
using 1,3-dipolar azide-alkyne cycloaddn. The DNA template was produced 
by PCR, using an azido-labeled primer, and the self -priming moiety was 
attached to the immobilized DNA template by enzymic ligation. Each cycle 
of SBS consists of the incorporation of the photocleavable fluorescent 
nucleotide into the DNA, detection of the fluorescent signal, and 
photocleavage of the fluorophore. The entire process was repeated to 
identify 12 continuous bases in the DNA template. These results 
demonstrate that photocleavable fluorescent nucleotide analogs can be 
incorporated accurately into a growing DNA strand during a polymerase 
reaction in solution and on a chip. Moreover, all four fluorophores can be 
detected and then efficiently cleaved using near-UV irradiation, thereby 
allowing continuous identification of the DNA template sequence. 
Optimization of the steps involved in this SBS approach will further 



increase the read-length. 
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(dATP-PC-ROX; four-color DNA sequencing by synthesis on a chip using 
photocleavable fluorescent nucleotides) 
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9 "[5-[ [ [ [3-[ l-[ [ [ [3- [4-amino-7-[2-deoxy-5-0-[ hydroxy[ [hydroxy (phosphonooxy 
) phosphinyl ] oxy ] phosphinyl ] -P-D-erythro-pentof uranosyl ] -7H- 
pyrrolo [ 2 , 3-d ] pyrimidin-5-yl ] -2-propynyl ] amino ] carbonyl ] oxy ] ethyl ] -4- 
nitrophenyl ] methyl ] amino ] carbonyl ] -2-carboxyphenyl ]-2, 3, 6, 7, 12, 13, 16, 17- 
octahydro-, inner salt (9CI) (CA INDEX NAME) 
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The present application discloses the use of biotinylated 
dideoxynucleotides for a high fidelity DNA sequencing system by mass 
spectrometry. Biotinylated dideoxynucleotides and streptavidin coated 
magnetic beads can be used to generate high quality sequencing mass 
spectra of Sanger cycle sequencing DNA fragments on a MALDI-TOF mass 
spectrometer. The method disclosed here provides an efficient way to 
eliminate false stopped DNA fragments and excess primers and salts in one 
simple purification step, while still allowing the use of cycle sequencing to 
generate a high yield of sequencing fragments. The subject application 
discloses that mass-tagged dideoxynucleotides which are coupled with 
biotin or photocleavable biotin can increase the mass separation of the DNA 
sequencing fragments on the mass spectra, giving better resolution than 
previously achievable. Also, this application discloses a method for 
creating streptavidin-coated porous channels that can be used in light 
directed cleavage of the biotin-streptavidin complex. This is important 
as present com. available streptavidin coated magnetic beads are 
inadequate for photocleavage purposes, in that they are opaque to UV 
light. Compared to gel electrophoresis sequencing, this system produces 
very high resolution of sequencing fragments and extremely fast separation in 

time scale of microseconds. The invention provides a linker for attaching 
a chemical moiety to a dideoxynucleotide, wherein the linker comprises a 
derivative of 4-aminomethylbenzoic acid. The invention provides a labeled 
dideoxynucleotide, which comprises a chemical moiety attached via a linker to 
a 5-position of cytosine or thymine or to a 7-position of adenine or 
guanine. The invention provides a* method of increasing mass spectrometry 
resolution between different DNA sequencing fragments, which comprises 
attaching different linkers to different dideoxynucleotides used to 
terminate a DNA sequencing reaction and generate different DNA sequencing 
fragments, wherein the different linkers increase mass separation between the 
different DNA sequencing fragments, thereby increasing mass spectrometry 
resolution 
467218-69-5 

RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
(ddATP-Linker II-PC-Biotin; DNA sequencing by mass spectrometry using 
mass-tagged solid phase capturable dideoxynucleotides having cleavable 
linker) 
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Carbamic acid , [ 3- [ 4-amino-7- [ ( 2R, 5S ) -tetrahydro-5- (3,5,7, 7-tetrahydroxy- 
3,5, 7-trioxido-2 , 4 , 6-trioxa-3 , 5 , 7-triphosphahept-l-yl ) -2-f uranyl ] -7H- 
pyrrolo[2,3-d]pyrimidin-5-yl]-2-propynyl]-, l-[5-[ [ [6-[ [5-[ ( 3aS , 4S , 6aR ) - 



hexahydro-2-oxo-lH-thieno[ 3 , 4-d] imidazol-4-yl ] -1-oxopentyl ] amino ]-l- 
oxohexyl] amino ]methyl ] -2-nitrophenyl ] ethyl ester (9CI) (CA INDEX NAME) 
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This invention provides 


methods for 


attaching a 


nucleic 


acid to a solid 



surface and for sequencing nucleic acid by detecting the identity of each 
nucleotide analog after the nucleotide analog is incorporated into a 
growing strand of DNA in a polymerase reaction. The invention also 
provides nucleotide analogs which comprise unique labels, such as mass 
labels or fluorescent dyes, attached to the nucleotide analog through a 
cleavable linker, and a cleavable chemical group to cap the -OH group at the 
3' -position of the deoxyribose. The method uses an array of immobilized 
primers in which the primers are partially double stranded and form a 
hairpin loop. As individual bases are incorporated by primer extension, 
they are identified by the nature of the reporter group. The 3' -blocking 
group is then removed and the next base is added to primer extension 
product . 

407581-93-5 407581-95-7 

RL: ARU (Analytical role, unclassified); ANST (Analytical study) 

(DNA sequencing using; massively parallel sequencing using dye-labeled 
nucleotides with 3* -hydroxy groups protected by small labile moiety and 
immobilized hairpin loop primers) 
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Carbamic acid, [ 3- [ 4-amino-7- [ 2-deoxy-5-0- [ hydroxy [ [ hydroxy ( phosphonooxy ) p 

hosphinyl ] oxy ]phosphinyl ] -3-0- (methoxymethyl ) -P-D-erythro- 

pentof uranosyl ] -7H-pyrrolo [ 2 , 3-d ] pyrimidin-5-yl ] -2-propynyl ] - , 

C-[ 1- [5-[ [ [ ( 3 • , 6 ' -dihydroxy-3-oxospiro[isobenzofuran-l (3H) , 9 ■ -[ 9H]xanthen]- 

6-yl)carbonyl] amino] methyl ] -2-nitrophenyl ] ethyl] ester (9CI) (CA INDEX 

NAME ) 
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CN Carbamic acid , [3- [ 4 -amino- 7- [ 2-deoxy-5-0- [ hydroxy [ [ hydroxy ( phosphonooxy ) p 
hosphinyl ] oxy ] phosphinyl ] -3-0-2-propenyl-p-D-erythro-pentof uranosyl ] - 
7H-pyrrolo [ 2 , 3-d ] pyrimidin-5-yl ] -2-propynyl ] - , C- [ 1- [ 5- [ [ [ ( 3 * , 6 1 -dihydroxy- 
3-oxospiro [ isobenzof uran- 1 ( 3H ) , 9 ' - [ 9H ] xanthen ] -6-y 1 ) carbonyl ] amino ] methyl ] - 
2-nitrophenyl] ethyl] ester (9CI) (CA INDEX NAME) 
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AB This invention provides methods for attaching a nucleic acid to a solid 

surface and for sequencing nucleic acid by detecting the identity of each 
nucleotide analog after the nucleotide analog is incorporated into a 
growing strand of DNA in a polymerase reaction. The invention also 
provides nucleotide analogs which comprise unique labels attached to the 
nucleotide analog through a cleavable linker, and a cleavable chemical group 
to cap the -OH group at the 3 '-position of the deoxyribose. The invention 
also provides nucleotide analogs which comprise unique labels, such as 
mass labels or fluorescent dyes, attached to the nucleotide analog through 
a cleavable linker, and a cleavable chemical group to cap the -OH group at 
the 3* -position of the deoxyribose. The method uses an array of 
immobilized primers. As individual bases are incorporated by primer 
extension, they are identified by the nature of the reporter group. The 
reporter moiety and the 3 ' -blocking group are then removed and the next 
base is added to primer extension product. 
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pentof uranosyl ] -7H-pyrrolo [ 2 , 3-d ] pyrimidin-5-yl ] -2-propynyl ] - , 
C-[l-[5-[ [ [ (3' , 6 1 -dihydroxy-3-oxospiro[isobenzofuran-l(3H) , 9 ' - [ 9H]xanthen] - 
6-yl)carbonyl] amino ] methyl ] -2 -nitrophenyl ] ethyl] ester (9CI) (CA INDEX 
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7H-pyrrolo[2,3-d]pyrimidin-5-yl]-2-propynyl]-, C-[l-[5-[ [ [ (3' , 6 ' -dihydroxy- 
3-oxospiro [ isobenzof uran- 1 ( 3H ) , 9 ' - [ 9H ] xanthen ] -6-yl ) carbonyl ] amino ] methyl ] - 
2-nitrophenyl] ethyl] ester (9CI) (CA INDEX NAME) 
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